Inhibition of cytokine-stimulated thymic lymphocyte proliferation by fatty acids: the role of eicosanoids.
The effect of individual fatty acids on the proliferation of thymic lymphocytes in response to interleukin-1 (IL-1) was investigated. Proliferation was estimated by measuring [3H]thymidine incorporation into the acid insoluble fraction of the thymocytes. A concentration-dependent inhibition (in the range 1-100 microM) in the IL-1-stimulated proliferation was observed with the C20 fatty acids dihomo-gamma-linolenic acid (DGLA), arachidonic acid and eicosapentaenoic acid (EPA). A less pronounced concentration-dependent inhibitory response was observed with the C18 fatty acids linoleic acid, alpha-linolenic acid and gamma-linolenic acid. Palmitic acid and oleic did not have any effect on either basal or IL-1-stimulated proliferation at concentrations up to 100 microM. The potencies of each fatty acid for this effect at a concentration of 100 microM were: arachidonic acid > EPA > or = DGLA > linoleic acid. DGLA, arachidonic acid and EPA also attenuated IL-2-stimulated proliferation. The inhibitory action of these fatty acids was not mediated by conversion to prostaglandins or other eicosanoids as the cyclooxygenase inhibitor, ketoprofen and NDGA did not alter their action. Incubation of thymocytes with radiolabelled DGLA and EPA followed by reverse-phase HPLC analysis revealed that DGLA is predominantly converted to a more polar metabolite which is not PGE1 whereas EPA does not appear to be converted to any other detectable metabolite. The data indicate that the inhibitory actions of fatty acids on cell proliferation do not occur as a result of conversion to other metabolites but may be direct effects. The inhibition of cytokine-stimulated lymphocyte proliferation by unsaturated fatty acids would imply that they may attenuate cell-mediated immune reactions.